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Preparation of fluorine-18
Fluorine-18 radioisotope was prepared via the 18 O(p,n) 18 F nuclear reaction, by proton bombardment of 18 O-enriched target water in a cyclotron (GE PETtrace 6 cyclotron).
Irradiation of the target water was performed with a 16.5 MeV proton beam (40 A). The water containing the fluorine-18 from the irradiation was removed for another use. A target wash was then performed using 1.3 mL of 16 
Chemicals and reagents
Solutions were prepared in purified water (18.2 M cm at 25 °C) purified through an ELGA Option 4 system and an ELGA UHG PS system (ELGA Process Water, Marlow, UK).
Hydrochloric acid (37 %) and citric acid were purchased from Fisher Scientific (Loughborough, UK). Sodium phosphate monobasic monohydrate, polyethylene oxide (PEO, MW 100,000), tetraethyl orthosilicate (TEOS), ammonium hydroxide (5 M), nitric acid (1 M) was purchased from Sigma-Aldrich (Dorset, UK).
A 0.6 M HCl solution was prepared via dilution of the stock HCl in water for elution of the 68 Ge/ 68 Ga generator. A solution of 0.1 M citric acid was prepared for complexation of gallium-68 to 68 Ga-citrate, and for elution of 68 Ga-citrate and free 68 Ga 3+ from the silicabased monolith. A solution of sodium phosphate (0.4 M) was prepared for the trapping of 68 Ga 3+ on the silica-based monolith. 1 Ammonium hydroxide was diluted to 1 M for monolith preparation.
Preparation of gallium-68 and 68 Ga-citrate
A solution of 68 GaCl 3 was eluted from a 740 MBq 68 Ga/ 68 Ge generator (iThemba LABS/IDB Holland) in ~3 mL of 0.6 M HCl. The radioisotope solution was processed for synthesis as described previously. 2 The eluate was added to a strong cation exchange column (Strata-X-C, Phenomenex, Macclesfield, UK) under vacuum, whereupon the gallium-68 was trapped on the column while the other components of the solution passed to waste. The gallium-68 was then eluted from the column into a vial via a 98:2 solution of acetone and 0.1 M hydrochloric acid. The purified gallium-68 was dried at 90 °C in a heating block while under vacuum, then 0.1 M citric acid solution added and the vial agitated for 15 min to form 68 Gacitrate. 
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Linearity of detector
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Fabrication of silica-based monoliths
Silica-based monoliths were prepared as described in the literature. 3 0.282 g of PEO (MW 10,000) was added to a 50 mL centrifuge tube (VWR, UK) and cooled in an ice bath. 2.537 mL nitric acid (1 M) was added to the tube and stirred with a magnetic stirrer bar. 0.291 mL water was then added and the mixture allowed to stir for 1 h with cooling in ice. Following this, 2.256 mL of TEOS was added and the mixture stirred in the ice bath for a further 1 h until a transparent solution was formed. The solution was drawn into a syringe, before being filled into two-part PTFE moulds (14 mm long x 4 mm wide x 1.5 mm thick) that would be used to form the shape of the final monoliths. The moulds were sealed using a clamp with a parafilm layer over the mould inlets, and left in a 40 °C oven for 72 h to form a wet, partially solidified gel monolith. The mould halves were separated and the gel monoliths were removed from the moulds, washed with purified water, and soaked in water for 24 hours, during which time the water in the dish was replaced regularly to remove any residue. The monoliths were placed in a conical flask that had been modified to have a square bottom (in order to avoid the monoliths adopting the rounded shape of a conventional conical flask) to which 50 mL ammonium hydroxide (1 M) had been added. The solution was refluxed at 90 °C in an paraffin oil bath for 16 h, then the monoliths were removed before undergoing the washing procedure again with purified water, and then allowed to dry at 40 °C. Finally, the monoliths were placed in a furnace at 555 °C for 3 h for calcination, yielding the final solid, porous monoliths.
In order to integrate a monolith into a flow system, it was placed in a length of heatshrinkable PTFE tubing with a 4:1 shrinkage ratio (4.80 mm ID before shrinkage, 1.27 mm ID after shrinkage, 0.30 mm wall thickness, TR48, Adtech Polymer Engineering Ltd., UK), with pieces of standard PTFE tubing (0.3 mm ID, 1.58 mm OD, Sigma-Aldrich, UK) also placed inside the TR48 heat shrink tubing either side of the monolith. The assembly was carefully placed inside a 350 °C furnace until the heat shrink had shrunk around the monolith and the standard PTFE tubing to form a flow system. The shrunk TR48 tubing had a final wall thickness of 0.30 mm, which dictated the minimum distance between the positron sensor and the gallium-68 solution that would be flowing through the monolith (with the maximum distance thus being 1.80 mm and the average distance being 0.75 mm).
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Setup of the sample injection system
The general setup of the injection system is shown in Fig. S2, although 
Sample injection procedure
The injection of gallium-68 solutions into the monolith was achieved following a conventional cross-injection methodology employed in microfluidics that comprises two main steps (Fig. S3) : sample loading and sample injection. [4] [5] [6] In the sample loading step, the shut-off valves were opened and gallium-68 solution pulled, at 100 L min -1 , from the sample vial, through the four-way cross-piece, and into the sample waste syringe via the withdrawal pump (Fig. S3a) , while no flow was applied from the infusion pump. The sample was injected into the monolith by stopping the withdrawal pump, closing the shut-off valves, and starting the infusion pump (either at 50 or 200 L min -1 ) (Fig. S3b) . This caused the contents of the cross part of the four-way cross-piece (~17 nL of gallium-68 solution) to be injected into the monolith. 
